Neuropeptide Y-containing neurons in the rat striatum: ultrastructure and cellular relations with tyrosine hydroxylase- containing terminals and with astrocytes.
The ultrastructural localization of neuropeptide Y (NPY) was comparatively examined in the dorsal (caudate-putamen) and ventral (nucleus accumbens) striatum using the peroxidase-antiperoxidase (PAP) method. In both striatal regions, NPY-like immunoreactivity (IR) was detected in perikarya, dendrites and axons. The labeled perikarya were 15-25 microns in a diameter and contained large, deeply and multiply indented nuclei and prominent Nissl bodies. The labeled dendrites contained a few large (80-150 nm) dense-core vesicles, lacked detectable spines and received few afferents. These morphological characteristics of NPY-IR neurons in both areas are in close accord with previous descriptions for the medium aspiny intrinsic neurons. Axon terminals with terminals with NPY-like IR contain primarily small clear round vesicles, as seen in single or serial sections. These terminals formed junctions that lacked recognizable pre- or post- synaptic densities, but showed parallel spacing between apposed plasmalemmas at presumed synaptic clefts. Targets of the axon terminals with NPY-like IR included unlabeled somata, unlabeled proximal dendrites and labeled and unlabeled distal dendrites. The NPY-IR neurons in the caudate-putamen differed from those in the nucleus accumbens in that (1) there were no recognized appositions between labeled dendrites and labeled terminals, and (2) fewer terminals contained large dense-core vesicles. These findings are consistent with the concept that in the nucleus accumbens, the excitability of the NPY-IR neurons may be more directly modulated by NPY or another transmitter co-existing in the terminals. Catecholamines are known to co-exist with NPY in certain rostrally projecting brainstem nuclei. Therefore, in the two striatal regions, we additionally sought to determine (1) whether the NPY-IR neurons might be modulated by catecholaminergic afferents and (2) whether NPY might co-exist with catecholamines in terminals. Goat antiserum against NPY and rabbit antiserum against tyrosine hydroxylase (TH), the catecholamine-synthesizing enzyme, were simultaneously localized in single sections by PAP and immunoautoradiographic methods, respectively. Quantitative analysis in dually labeled sections from both striatal areas revealed few, if any, direct synaptic contacts between TH-labeled terminals and dendrites containing NPY-like IR. However, there was convergence of separate NPY- and TH-IR terminals on unlabeled dendrites. A few terminals in the nucleus accumbens, but not in the dorsal striatum, showed immunoreactivity methods, to TH and also contained dense-core vesicles with NPY-like IR.(ABSTRACT TRUNCATED AT 400 WORDS)